BACJKGROD'2YD: Physician disclosure of medical errors to institutions, patients, and colleagues is important for patient safety, patient care, and professional education. However, the variables that may facilitate or impede disclosure are diverse and lack conceptual organization.
companied by sobering descriptions of the tension between the transparency promoted by the patient safety movement and the silence induced by the malpractice system, s°'at The number and variety of variables affecting a decision to disclose an error pose serious challenges for those trying to design systems and promote practices that increase disclosure. Because of this complexity, there is a need to define and organize the various influences on error disclosure, both to enhance multifaceted, disclosure-promoting interventions and to aid evaluation and interpretation of the results of such interventions. To address this need, we used qualitative and quantitative methodologies to develop an empirically based, comprehensive taxonomy of factors that may impede or facilitate the voluntary disclosure of errors by physicians.
METHODS
We used a sequence of methodologies to collect qualitative data (structured literature search and exploratory focus groups), perform quantitative data transformation (sorting and hierarchical cluster analysis), and validate our results {confirmatory focus groups and expert review) (Fig. II. We considered "disclosure" to include admitting errors to patients, discussing them with colleagues, and reporting them to health care institutions. We used the term "factor" to denote a variety of variables (attitudes, emotions, desires, beliefs, circumstances) that may impede or facilitate disclosure. This project was approved by the University of Iowa Institutional Review Board.
Literature Review
We performed a MEDLINE search of English-language articles published between January 1975 and March 2003. The Medical Subject Heading terms and key words that we used are reported elsewhere, a2 To be included in the review, articles had to (1) have an identifiable first author, (2) address the clinical experience of physicians, and (3) discuss error disclosure or reporting. We selected articles with identifiable first authors in order to be able to abstract data by unique first authors as Manuscript received August 8, 2005 Initial editorial decision December 7, 2005 Final acceptance March 23, 2006 Literature Review (316 articles) well as by article, a design that allowed us to quantify results of the literature review by calculating the citation frequency of individual factors that facilitate or impede disclosure, az We selected articles that addressed the experience of physicians because of their unique professional, legal, and institutional status. All types of articles (empirical studies, reviews, editorial/commentaries, letters, personal narratives, interviews) were reviewed so long as they met the inclusion criteria.
Two investigators (E.W.J. and L.C.K.) screened 4,382 articles by titles. One investigator (E.W.J.) reviewed the entire content of 606 articles and identified 316 articles that satisfied the inclusion criteria; the second investigator (L.C.K.) was consuited whenever there was uncertainty about an article's satisfaction of the inclusion criteria. Bibliographies of included articles were screened for additional articles.
After analyzing 10 articles for factors related to disclosure, 2 investigators created a provisional list of factors that facilitate or impede disclosure to form a data-abstraction template; this template was then tested on another 10 articles and expanded. One investigator (E.W.J.) reviewed the remainder of the articles and consulted with the second investigator (L.C.K.) when uncertain about factor categorization or when a new factor was identified for inclusion in the data-abstraction template. Labels for facilitating and impeding factors were derived through an iterative process. Factors were first named using the language of the articles in which they were found. As more articles were reviewed, labels were modified to reflect similar concepts phrased variously by different authors. This iterative process of naming served to synthesize the linguistic heterogeneity of the literature reviewed.
The second investigator (L.C.K.) reviewed 64 randomly selected articles (20% of sample) to assess the interrater reliability of facilitating and impeding factors. To assess intrarater reliability of the sample, the first investigator (E.W.J.) repeated the data abstraction from these 64 articles after a hiatus of 11 weeks.
Exploratory Focus Groups
We conducted 5 focus groups, segregated by training level, to discuss factors related to physician self-disclosure of medical errors to institutions, patients, and colleagues. We identified convenience samples of fourth-year medical students, resident physicians (internal medicine, family medicine, pediatrics), community attending physicians (general internal medicine}, and university attending physicians (general internal medicine, family medicine, general pediatrics) ( Table 1) . Two of the investigators attended each focus group, 1 serving as moderator (L.C.K.) and 1 as assistant (E.W.J.). The moderator adhered to a formal question route (Appendix A) based on the literature review. A physician-investigator served as moderator to enhance the perceived credibility of the focus groups among participants who are professionals. We recognized that a moderator's identity can influence participant discussion, but based on focus group literature a3'34 we concluded that the benefits of professional credibility outweighed the risks of undue influence. Sessions lasted 90 minutes and were audiotaped; audiotapes were transcribed verbatim.
We designed an anonymous exit questionnaire to assess participant perceptions about the influence of peers and the moderator. All participants either disagreed or strongly disagreed with the following 2 statements: (1) '~rhe presence of my peers made it hard for me to say what I really thought"; or (2) '~rhe presence of the moderator made it hard for me to 
Combination and Aggregation of Factors
The factors identified from the focus groups were combined with the factors from the literature review. To increase the feasibility of the next step (pile sorting), 1 investigator (L.C.K.) reviewed all the factors and aggregated into mini-groups those factors that appeared directly related. The factors and factor mini-groups were printed on index cards for the sorting task; cards containing factor mini-groups listed each factor within the mini-group.
Pile Sorting and Hierarchical Cluster Analysis
The pile-sorting task a~ involved 9 attending physicians (general internal medicine and family medicine, 7 men and 2 women), 5 resident physicians (internal medicine and family medicine, 2 men and 3 women), and 6 foui~ah-year medical students (3 men and 3 women), who had not participated in the exploratory focus groups. Participants were given index cards with 1 factor or factor mini-group on each card (ordered alphabetically) and instructed to sort the index cards into 5 to 10 groups by placing together cards that were most related. Participants sorted the cards at their convenience.
The pile-sorting results were entered into a database for hierarchical cluster analysis 36 using the CLUSTER procedure in SAS to construct clustering schemes derived from the number of participants who placed a given pair of factors together in a group. This organized the factors according to participants' assessment of the conceptual proximity of each pair of factors. For each pair of factors, we computed a "distance" score, defined as 20 (the total number of participants) minus the number of participants who placed the 2 factors in the same group. Thus, the distance score for a pair of factors was an integer between 0 and 20, with 20 indicating no relatedness and 0 indicating maximum relatedness.
Four types of hierarchical cluster analysis were performed: single linkage, complete linkage, average linkage, and Ward's minimum variance method. Ward's method performed the best because it resulted in unique solutions and higher/{2 values and lower semipartial R a values for a given cluster size. a7
Validation: Confirmatory Focus Groups and Expert Review
Eleven of the sorting task participants (3 students, 2 resident physicians, 6 attending physicians) accepted invitations to participate in 1 of 3 focus groups to validate the initial cluster scheme. Focus groups were segregated by training level and moderated by the principal investigator (L.C.K.), Each cluster was individually projected onto a screen. Participants identified items that did not appear to belong in a given cluster. Consensus was required to dismiss or relocate an item to another cluster. Participants were also asked to suggest words that best summarized the factors in each cluster. At the final session involving attending physicians, participants affirmed or rebutted (by consensus) changes that were suggested by the other 2 confirmatory focus groups. Final cluster titles were suggested by the moderator and modified by consensus.
The resulting taxonomy was independently reviewed by 2 expert ethicists, each a full professor with a PhD in ethics. Our choice of experts in ethics who had no particular background in patient safety or error disclosure allowed us to engage conceptual expertise that was unlikely to be accompanied by formal preconceptions about errors or disclosure.
Final Labeling of Factors
To enhance the taxonomy's comprehensibility, we made 3 final adjustments. To express the meaning of factor labels more fully, we added words to factor labels to flesh out the original meaning of a given factor (e.g., "integrity" was changed to "desire to maintain one's integrity"). We reviewed the content of the factor mini-groups (see Appendix B) and, where appropriate, used words from other factors within a given mini-group to modify or expand the final label for that mini-group. In order to condense factors within a domain, we combined some related factors using the conjunction "or."
RESULTS

Literature Review
Three hundred and sixteen articles, representing 254 unique first authors, were included (109 reviews, 74 editorials/commentaries, 69 empirical studies, 42 letters, 18 personal narratives, 4 interviews). Content analysis of the articles identified 91 factors (53 impeding and 38 facilitating), as shown in Appendix B. Reliability testing showed that the majority of the most commonly cited factors were reproducibly identifiable within and between investigators (n statistics for the 10 most commonly cited facilitating and impeding factors ranged between 0.47 and 0.96).
The literature review identified 91 factors (53 impeding and 38 facilitating), as shown in Appendix B. The 10 most frequently cited facilitating factors were as follows: accountability, honesty, restitution, trust, reduce malpractice risk, consolation, fiduciary relationship, truth-telling, avoid "cover up," and informed consent. The 10 most frequently cited impeding factors were as follows: professional repercussions, legal liability, blame, lack of confidentiality, negative patient/ family reaction, humiliation, perfectionism, guilt, lack of anonymity, and absence of a supportive forum for disclosure. The 3 most common contexts for error disclosure were as follows: (1) reporting errors to institutions to improve patient safety; (2) discussion of errors among physicians to enhance learning; and (3) informing patients about errors as part of patient care. Statistical analyses (32) showed that the most commonly cited facilitating factors, except for accountability, were more frequently mentioned in articles focusing on disclosing errors to patients, as opposed to institutions or colleagues (P< .001). By contrast, impeding factors showed no consistent differences in the frequency of citation b a s e d on the context of disclosure.
Exploratory Focus Groups
Content analysis of focus group transcripts produced 27 new factors (see Appendix B) a n d resulted in the rewording of some previously identified factors b a s e d on focus group vernacular. These new factors tended to focus on the actual experience of disclosing a n error--particularly to patients. Participants noted emotional responses to errors s u c h as "that sinking feeling," the desire to explain the c i r c u m s t a n c e s s u r r o u n d i n g a n error, a n d practical difficulties s u c h as lack of time to explain errors to patients. Issues specific to the training environment were also prominent, s u c h as lack of s u p p o r t from supervising physicians, competition with peers, a n d fear of looking foolish in front of j u n i o r colleagues.
Final Taxonomy, with Selected Annotations from Exploratory Focus Groups
The 27 factors identified from the focus groups were combined with the 91 factors from the literature review for a total of 118 facilitating a n d impeding factors. All the factors were reviewed by 1 of the investigators (L.C.K.) a n d those factors t h a t appeared directly related were aggregated into mini-groups, as shown in Appendix B, reducing the n u m b e r of factors a n d factor mini-groups to 61. In the pile-sorting task, participants placed the 61 factors a n d factor mini-groups into a n average of 7 piles. In the hierarchical cluster analysis, plots of cluster statistics did not reveal a definitive j u m p in the values t h a t would suggest a n obvious cluster solution. Using Ward's method, we reviewed printouts of 5 different clustering solutions (factors clustered into 5, 6, 7, 8, a n d 9 clusters) a n d determined t h a t the 8-cluster solution (Ra=.586) was the most satisfactory in terms of clinical interpretation; this solution established the n u m b e r of d o m a i n s for the taxonomy as well as the initial contents of the 8 domains. As a result of the confirmatory focus groups, 4 items were relocated, 1 item was deemed r e d u n d a n t a n d dismissed, a n d 1 item ("restitution") could not be categorized due to competing interpretations t h a t resisted consensus. Two expert ethicists found the taxonomy to be comprehensive a n d r e c o m m e n d e d c h a n g e s to the first 4 d o m a i n n a m e s to increase descriptive clarity a n d m o v e m e n t of 2 items from 1 domain to another. The final taxonomy comprised of 4 d o m a i n s of facilitating factors (Fig. 2 ) a n d 4 dom a i n s of impeding factors (Fig. 3) .
Responsibility to patient focuses on the physician's fund a m e n t a l respect for the patient as a person, t h r o u g h open c o m m u n i c a t i o n a n d ongoing care. The core of this domain was suggested by a s t u d e n t who said "It boils down to j u s t how you view other people. Do you view t h e m as worthy of knowing?." An i n t e r n spoke similarly "That's really the focus of w h a t we're doing here: patient c a r e . . , it comes down to what's h a p p e n e d with this particular patient."
Responsibility to so/f focuses on personal a n d professional values t h a t derive from the physician's character, commitments, a n d desire for integrity. An i n t e r n stressed the importance of "being accountable for our errors a n d not being a weasel or arrogant or denying t h a t we ever m a k e errors." A faculty physician acknowledged the need for courage "If you don't have the guts to say, "I screwed up" to a patient, you're in the wrong business." A resident conmlented t h a t "in order to receive forgiveness you have to admit to your wrong," a n d another expressed the need to "'make a m e n d s " with a h a r m e d patient in order to move forward. Participants saw the need to accept fallibility a n d to be willing to be vulnerable. Such willingness, a s t u d e n t observed, will drive "a lot of your desire to report to anybody b e c a u s e you are going to be vulnerable w h e n you say "I made a mistake." Some participants articulated spiritual or religious motivations, s u c h as the s t u d e n t who said: "I should be motivated by love a n d also I'm ultimately responsible to God for my a c t i o n s .
. , w h e t h e r I'm deceptive with patients or w h e t h e r I tell t h e m the t r u t h a b o u t what's going on."
Responsibility to profession focuses on the physician's desire to improve the medical profession t h r o u g h s h a r i n g lessons learned, modeling disclosure skills, fostering a culture of disclosure, a n d providing s u p p o r t to colleagues who are involved with errors. A faculty physician described the need for role modeling in discussing a n d disclosing errors "If I as a faculty m e m b e r can't express my own fallibility.., how can the learner learn?" A resident said "When people have come out a n d told the patient, have t a k e n responsibility--it's usually based on j u s t a need to do the right thing a n d the need to be a good role model for those who are training u n d e r you." A s t u d e n t spoke of the need for s u p p o r t '¢Phere's a catharsis in being able to say to your colleagues, ¢Fhis is w h a t h a p p e n e d ' a n d t h e n to be able to hear, 'I m a d e t h a t same mistake, I've b e e n there, I know how you feel, this is w h a t I did to correct it.'" Responsibility to community focuses on the physician's desire to improve the quality of care for all patients, to e n h a n c e society's t r u s t in physicians and the medical profession, a n d to educate the c o m m u n i t y a b o u t medicine's complexities a n d ira- 
perfections. O n e s t u d e n t ' s r e m a r k a b o u t r e p o r t i n g e r r o r s to i m p r o v e s y s t e m s of care w a s r e p r e s e n t a t i v e "Your o n e c a s e m a y n o t s e e m to m a k e a difference, b u t if t h e r e are t r e n d s at a c e r t a i n h o s p i t a l or in a c e r t a i n a r e a of t h e c o u n t r y , t h i s is h o w we get d e m o g r a p h i c i n f o r m a t i o n , t h i s is h o w we i m p r o v e o u r c a r e . . , a n d t h e r e are p u b l i c h e a l t h i m p l i c a t i o n s of reporting, if y o u feel t h e r e ' s a d u t y to i m p r o v e for t h e g r e a t e r good."
Attitudinal barriers f o c u s o n a r a n g e of a t t i t u d e s t h a t m a y h a m p e r d i s c l o s u r e . P e r f e c t i o n i s m w a s a p e r s i s t e n t t h e m e in t h e f o c u s g r o u p s . A n i n t e r n e x p l a i n e d "Even t h o u g h I k n o w it's n o t logical for m e to t h i n k t h a t d o c t o r s a r e n ' t going to m a k e errors, I hold d o c t o r s to t h a t s t a n d a r d
, t h a t we're going to be p e r f e c t a n d we're n o t going to m a k e errors." P a r t i c i p a n t s also d r e w a c o n n e c t i o n b e t w e e n silence a b o u t errors a n d t h e c o mpetitive n a t u r e of m e d i c a l training.
A s t u d e n t observed: [As a student] you're competing within your class, competing with yourself, and trying to reach the academic goals that you want. As a resident you're competing to attain that certain fellowship position. You don't get points for making mistakes; in fact, you get points taken away. It's like the SATs. So admitting to mistakes doesn't exactly help your career .... It's the inherent competition within our career that kind of fuels a lot of people who want to put their mistakes under the carpet and just show off their achievements and try to put themselves in the best light possible.
Uncertainties
e s to disclose, w h a t c o n s t i t u t e s a n error, a n d d i s a g r e e m e n t s b e t w e e n c l i n i c i a n s a b o u t w h e t h e r a n e r r o r occ u r r e d . A s t u d e n t e x p r e s s e d t h e s t r u g g l e to d i s c e r n t h e differe n c e b e t w e e n a c o m p l i c a t i o n a n d a n error:
There's a risk that you're going to cause a pneumothorax when you do a thoracentesis .... But ff I am the one that causes that pneumothorax, is it because I was an idiot? Do I say, "You know, I collapsed your lung, I'm really sorry, I made a mistake" or do I just present it as. "It's one of the risks, you signed informed consent." I really struggle with how you even define some of the errors.
A faculty p h y s i c i a n d e s c r i b e d t h e difficulty of d e t e r m i n i n g w h e t h e r a n error is s i g n i f i c a n t e n o u g h to
A s t u d e n t c o m p l a i n e d of n o t k n o w i n g w h a t will " h a p p e n w i t h w h a t y o u [report], t h e p a t h [the information
] is going to take, a n d w h o ' s going to be r e a d i n g it," s u g g e s t i n g t h a t r e p o r t e d errors m a y be "going d o w n a b l a c k hole" a n d m a y r e s u l
t in "'retributions t h a t c o m e b a c k to you." A n i n t e r n d e s c r i b e d disc u s s i o n f o r u m s at a prior i n s t i t u t i o n t h a t were demoralizing:
Morbidity & mortality conferences were j u s t brutal. We wouldn't go, we wanted nothing to do with them. The students would actually sometimes go to see the residents they didn't like just get toasted. P a r t i c i p a n t Fears and anxieties f o c u s o n a r a n g e of p o t e n t i a l n e g a t i v e c o n s e q u e n c e s of error d i s c l o s u r e . P a r t i c i p a n t s s p o k e a b o u t p r o f o u n d p e r s o n a l s t r u g g l e s r e l a t e d to t h e i r i d e n t i t i e s a s h e a lers. A n i n t e r n s a i d "[Patients arel c o m i n g in here, t h e y ' r e s o r t of p u t t i n g t h e i r life in m y h a n d s , a n d t h e y ' r e t r u s t i n g m e a n d I've violated t h i s trust.'" A n o t h e r i n t e r n r e m a r k e d " D i s c l o s i n g to t h e p a t i e n t m a k e s y o u a d m i t to y o u r s e l f t h a t --w h a t ' s t h a t first t e n e t of o u r oath, "'First do n o h a r m ? " --w e l l , we did h a r m . " A f a c u l t y p h y s i c i a n o p i n e d "I'm delivering b a d n e w s to t h e p a t i e n t a b o u t s o m e t h i n g , b u t I'm also delivering b a d n e w s a b o u t m y s e l f b e c a u s e I h a v e b e e n t h e c a u s e of t h a t b a d n e w s . " A r e s i d e n t a r t i c u l a t e d t h e difficulty of apologizing for negligence:
Saying "I'm sorry" has got to be some of the toughest words in any language and we, as physicians, take a lot of pride in the fact that we're pretty smart and capable people .... To make a mistake that acknowledges my own [fallibility] is in a way saying that I'm not as good as I could be .... If it is something like you forgot to deflate the catheter that ends in the patient dying, that's a pretty, pretty serious outcome. Like, if you're flying a jet and you drop the bomb on the wrong person. Those things live in your memory forever .... A r e s i d e n t feared t h e l o s s of r e p u t a t i o n : 'Where's t h e fear of o t h e r people s a y i n g , 'Boy, h e d r o p p e d t h e hall, h e s c r e w e d u p , h e ' s n o t really a good doctor, h e really d o e s n ' t k n o w w h a t h e ' s doing.' You d o n ' t w a n t people p o i n t i n g f i n g e r s at you. It's e n o u g h to be p o i n t i n g fingers at yourself, b u t y o u d o n ' t w a n t o t h e r people to s a y 'he d o e s n ' t b e l o n g a m o n g u s . ' "
DISCUSSION
This taxonomy defines and organizes the complex motivational context surrounding the decision to disclose a medical error, clarifying the host of factors--positive and negative, personal and environmental--that may influence this uniquely challenging process. The taxonomy's impeding factors describe variables that need to be addressed to enhance the likelihood that policies and procedures instituted to increase disclosure will succeed. The facilitating factors describe variables that may help promote error disclosure by encouraging clinicians to connect their personal and professional values with the goals of improving the quality of care, respecting patients through candid communication, and enhancing professional learning.
Amidst current discussions about ways to encourage or mandate error disclosure to institutions or patients, this taxonomy helps define the motivations and concerns that surround the discretionary role of the individual clinician. Although a systems emphasis is necessary to understand the causes of medical errors and the systems-related factors that inhibit their disclosure, the taxonomy reminds us how intrinsically challenging disclosure is for individuals. Policies to increase disclosure need to be informed by the concrete experience of clinicians and the systems within which they operate.
The 2 sides of this taxonomy stress the need to focus both on the factors that impede disclosure and on those that facilitate it, Facilitating factors represent substantial motivational resources that physicians can rely upon in the face of potent fears and anxieties. It is important to explore how these resources may counteract internal threats to a physician's identity as a healer and perceived external threats from aggrieved patients (39% of whom may support punishment for errorcommitting physicians aS) or their attorneys {as candor with patients about errors may not result in fewer lawsuits. 3°'31) The development of our taxonomy had limitations. Regarding the literature review: initial screening of articles by titles may have excluded some relevant articles; only 1 investigator analyzed most of the selected articles for content; and although 69 articles were empirically based, the majority of articles represented authors' personal assessments rather than systematically collected data from physicians. Regarding the focus groups, physician participants were generalists; however, only 27 of the factors were identified through focus groups, compared with 91 factors identified from the structured literature review (which was not limited to generalist disciplines), suggesting that the content of our taxonomy should be generalizable. Using a physician-investigator as a moderator may have influenced the content of the discussions. and the risk of social desirability bias is always present. Lastly, our taxonomy was not designed to identify the relative importance of different facilitating or impeding factors, and for the sake of clarity and simplicity, we have listed the factors without explicating the potentially numerous and complex interactions among them.
Our taxonomy suggests several directions for educational and institutional change. First, educators and leaders should acknowledge and address the diversity of facilitating and impeding factors that affect disclosure. Second, the taxonomy should help clinicians view disclosure holistically, that is, as a unified process of information sharing oriented toward patient safety (disclosure to institutions), professional learning (disclosure to colleagues), and direct clinical care (disclosure to patients). Third, the individual's role in reporting and discussing errors should complement the systems orientation of the patient safety movement. Fourth, error disclosure should be included in the teaching of medical ethics and professionalism, as has already been recommended .39 Fifth, innovations to enhance error disclosure should consistently address both sides of the equation: impeding factors should be removed and facilitating factors should be promoted.
Our work suggests a number of research questions for the future. Which facilitating and impeding factors have the greatest influence on disclosure? Does the influence of specific factors vary by level of training and speciality?. Does the influence of specific factors vary according to the context of disclosure (to institutions, colleagues, or patients)? How does professional environment affect attitudes toward disclosure? Do current training practices support or discourage disclosure? Future research will need to ascertain whether educational and institutional interventions actually reduce the influence of impeding factors or enhance the influence of facilitating factors.
This taxonomy provides a comprehensive framework of the diverse factors that may affect a physician's willingness to disclose medical errors to institutions, patients, and colleagues. It advances our understanding of this complex subject by articulating and organizing the wide range of facilitating and impeding factors that are cited in the literature and described by physicians. Although hospitals and leaders increasingly endorse the importance of disclosing errors, there is evidence to suggest that such endorsements may not be reflected in practice. 4°'41 To advance the transition from institutional ideals to individual practice, it is important to acknowledge and engage the factors that influence disclosure. To this end, our taxonomy should be useful to policy makers, health care administrators, and educational leaders who are endeavoring to increase disclosure through better error-reporting systems, more candid dialogue with affected patients, and enhanced professional forums to promote learning.
